Abstract-Wind power has become a rapidly growing technology as a source of power generation since it is being most economical, clean and emission free technology. WECS are used to capture the energy available in the wind to convert into electrical energy. The kinetic energy from the wind is captured and fed as input to the wind turbine which produces mechanical energy as output. Variable-speed wind turbine has a series of advantages; it increases the energy conversion efficiency and reduces mechanical stress caused by wind gusts. The mechanical output is further given as input to Permanent Magnet Synchronous Generator (PMSG). The PMSG has many advantages such as high efficiency, high power density, high power factor, low noise and ease of control. These advantages rendered the PMSG to receive much attention in wind energy application. Due to absence of the rotor windings, a high power density can be achieved, reducing the size and weight of the generator. In addition, there are no rotor winding losses which lead to a reduced thermal stress on the rotor. As the literature suggest, there are many configurations of the power converter used at real time such as AC-AC power converter (Cycloconverter), AC-DC-AC power converter etc. In comparison with the conventional power converter Matrix power converter are feasible for wind energy applications. The Matrix based Converters are having the advantages of less number of required switching devices, reduced number of isolated Driver Potentials and it is less complex compared to the conventional converter systems. Matrix Converters are used for several industrial applications including AC drives for reliable operations. The Space Vector Pulse Width Modulation (SVPWM) is used for controlling inverter side switches. The Clarke and Park Transformations are used for the transformation of the "abc" into "dq" Parameters and vice-versa. The Sinusoidal signal is compared with the carrier wave and the resulting pulse output is given to inverter switches. The Power Electronic Configurations vary according to the type of generator used. The SVPWM based Matrix converter is developed so as to maintain the electrical output constant (voltage magnitude, phase sequence and frequency) so that the generated power can be integrated to the grid.
INTRODUCTION
Energy is the major driver in the development of a society. As the world is developing day by day, ultimately we have to find new energy resources to fulfill the demand to carry on this development of the society. We cannot completely rely on our current energy sources like thermal, nuclear and hydro because the fuel reserves for these sources are declining rapidly and their environmental effects are quite alarming for the society. There exists a solution to this problem is to use renewable energy sources such as tidal power, solar power and wind power. Their contribution to meet the demand is quite modest till now because the major disadvantages of these renewable energy sources are that they are quite expensive and less flexible as compared to conventional power plants. But many governments tend to value the benefits of renewable energy sources more than the conventional generating plants hence they support the expansion of renewable energy sources in various ways which basically means to overcome the disadvantages associated to them. Among the renewable energy sources, wind power is the most effective one and it is growing more rapidly due to its advantages over the other renewable energy sources. Technology is available to harness it and is quite developed. People are using wind power for hundreds of years and there are also quite a large number of wind power companies in the world.
Wind power is being used by humans for hundreds of years. It is the evolution from the use of simple light devices driven by aerodynamic drag forces to heavy, material intensive drag devices. At first wind power was used to sail boats and later on this led to development of sail-type wind mills.
In the start windmills were made for grinding grains, pumping water and the design was known as vertical axis system. Wind energy used to generate electricity for the first time by Charles F. Brush in 1888. Paris Dunn and Jacobs were the pioneer companies for small electrical output wind turbines simply used modified propellers to drive D.C generators.
In 1979, the modern wind industry started when Danish manufacturers started producing wind turbines. Although at that time they were small in size 20-30 KW but now with the passage of time they have increased greatly up to 7 MW. Figure 1 . represents that how wind power development took place from simple grinding speed or driving machines to wind parks. The sun does not heat the earth in an evenly manner such that the poles get less heat than the equator and moreover dry land gets heat up and cool down more quickly rather than sea. Therefore, some patches gets warmer than others rise, air blows in to replace them and we feel blowing wind. We can say that it is a form of solar energy as wind is produced by uneven heating of sun. The basic mechanism of wind energy is that it converts the kinetic energy of wind into mechanical power by using turbines. Wind turbines are available in different sizes according to different power ratings. Its mechanism is opposite to fan that rotates to generate wind while wind turbine itself rotates by the wind to produce kinetic energy. There are two types of wind turbines, (i) Horizontal Axis Wind Turbines (ii) Vertical Axis Wind Turbines Betz Law is used to calculate maximum amount of power that can be extracted from a Wind Power plant. It gives the maximum theoretical power but the original power that is extracted from generator is lower as there are some transformation losses from mechanical to electrical energy. Currently the most effective power plants have efficiency of about 50% and now the consideration is to make cheaper, more reliable and more flexible wind power plants.
A. Availability of Wind in World Scenario
Wind power generation capacity in India has significantly increased in the last few years and as of 31 Aug 2016 the installed capacity of wind power was 27,676.55 MW, mainly spread across the South, West and North regions. By year end 2016 India had the fourth largest installed wind power capacity in the world. The cost of wind power reached a record low of 3.46 per unit during auctions for wind projects in February 2017. The space vector Vs constituted by the pole voltages, VAO, VBO and VCO is defined as:
The relationship between the phase voltages, VAN Each pole in a two-level inverter can independently assume two values namely 0 and Vdc. Therefore, the total number of states a two-level inverter can assume is 8. These states are graphically illustrated in below figure. In these diagrams, the symbols '1' and '0' respectively indicate that the top switch and the bottom switch in a given phase leg are turned on. In any given phase leg, the top switch and the bottom switch are turned on complimentarily. The switching states from 1 to 6 are known as "Active" states and the state's 7 and 8 are known as "Null" or "Zero" or "Passive" state.
TABLE 2. Switching States of Two-Level Inverter in All Sectors
The following example illustrates the method of determination of the space vector location for a given state. When the inverter assumes a state of '2' (+ + -), then the pole voltages are: VAO = (Vdc/2); VBO = (Vdc/2); VC0 = -(Vdc/2) Hence the space vector for this state is given by, The space vector locations for a two-level inverter form the vertices of a regular hexagon, forming 6 sectors as shown in Figure. 3. For the state's 8 (0 0 0) and 7(1 1 1) the motor phases are shortcircuited and therefore are not connected to the source. These states are called the zero states or null states during which there is no power flow from the source to the motor. Hence, by controlling the duration of these zero state intervals, we can control the output voltage magnitude. It is worth noting that in six-state mode of operation, such intervals of zero state switching do not exist. Consequently, the output voltage magnitude in an inverter operating in a square wave mode must be controlled by controlling the input DC link voltage. The rest of the vectors 1 through 6 are called the active vectors.
Figure 3. Space vector locations for a two-level inverter
The vector OT' in Figure 3 . Represents the reference voltage space vector corresponding to the desired value of the fundamental components for the output phase voltages. It is obtained by substituting the instantaneous values of the reference phase voltages, sampled at regular time intervals, in equations. It may be noted that there is no direct way to generate the sample. It can be reproduced in the average sense by switching amongst the inverter states situated at the vertices, which are in the closest proximity to it. For the situation depicted in Figure. 2.1, the sample can be realized by switching among the inverter states situated at the vertices O, A and B following a certain sequence.
The vectors OT', AT' and BT' respectively denote the deviation of the sample when the inverter states situated at O, A, and B are switched to construct the sample in the average sense. Therefore, one may conclude that the realization of the sample in the average sense produces switching ripple corresponding to these vectors (OT', AT' and BT').
By decreasing the sampling time interval (it can be achieved by increasing the sampling frequency), we can closely track the reference vector OT'. But a higher sampling frequency results in a higher switching frequency of the power devices. Therefore, high sampling frequencies are generally abstained in high power applications.
The symbols T1and T2 respectively denote the time periods for which the active vector along the leading edge and the lagging edge are switched for the realization of the reference voltage space vector in a given sampling time period. The sampling time period is denoted by the symbol Ts.
It can be shown that In order to minimize the switching of the power semiconductor devices in the inverter, it is desirable that switching should take place in one phase of the inverter only for a transition from one
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Volume 04, Issue 01; January -2018 [ISSN: state to another. For the situation depicted (i.e. when the sample is situated in sector-1), this objective is met if the switching sequence (8-1-2-7-2-1-8-1-2-7…) is used. Therefore, the zerointerval To is divided into two equal halves of length To/2.
These half-interval are placed at the beginning and end of every sampling interval Ts. If the half at the beginning is realized with the state '8'(0 0 0), then the state at the end is realized with the state '7' (1 1 1) and vice-versa. Figure 4 . depicts a typical switching sequence when the sample is situated in sector-1, By extending this procedure, the gating signals can be generated when the sample is situated in the other sectors. In Figure. 4, the symbols, Tga, Tgb and Tgc respectively denote the time duration for which the top switch in each phase leg is turned on. It can be seen from Figure 4 . That the chopping frequency of each phase of the inverter is equal to half of the sampling frequency. 
Inner sector number
On-sequence in an equivalent single inverter drive Off-sequence in an equivalent single inverter drive 1 8-1-2-7 7-2-1-8 2 8-3-2-7 7-2-3-8 3 8-3-4-7 7-4-3-8 4 8-5-4-7 7-4-5-8 5 8-5-6-7 7-6-5-8 6 8-1-6-7 7-6-1-8
III.
MATRIX CONVERTER TOPOLOGY The matrix converter consists of 9 bi-directional switches that allow any output phase to be connected to any input phase. The circuit scheme is shown in Figure 5 . The input terminals of the converter are connected to a three phase voltage-fed system, usually the grid, while the output terminal are connected to a three phase current-fed system, like an induction motor might be. The capacitive filter on the voltage-fed side and the inductive filter on the current-fed side represented in the scheme of Figure 5 are intrinsically necessary. Their size is inversely proportional to the matrix converter switching frequency.
It is worth noting that due to its inherent bi-directionality and symmetry a dual connection might be also feasible for the matrix converter: a current-fed system at the input and a voltage-fed system at the output. a,b,c are at the input terminals. A,B,C are at the output terminals. With nine bi-directional switches the matrix converter can theoretically assume 512 (29) different switching states combinations. But not all of them can be usefully employed. Regardless to the control method used, the choice of the matrix converter switching states combinations (from now on simply matrix converter configurations) to be used must comply with two basic rules. Taking into account that the converter is supplied by a voltage source and usually feeds an inductive load, the input phases should never be short-circuited and the output currents should not be interrupted. From a practical point of view these rules imply that one and only one bi-directional switch per output phase must be switched on at any instant. By this constraint, in a three phase to three phase matrix converter 27 are the permitted switching combinations. DFIG model of WECS using MC control topology used in this paper is shown in Figure 6 . A second-order L-C filter is used at the input to filter out the supply side harmonics and ensures the sinusoidal input current hence improve the quality of the current. The grid is represented by voltage source and series impedance. The MC feeds the rotor; the stator is connected to the grid. However, to implement the vector control of DFIGs, the stator voltage is measured to obtain the stator flux. The MC input voltage is used in the SVM algorithm, additional voltage transducers or a stator voltage observer is required in the system. The advantages are that no additional voltage transducers are required and the stability of the proposed WECS is improved. It draws sinusoidal input current and, depending on the modulation technique, it can be arranged so that unity displacement factor is seen at the supply side irrespective of the type of load.
IV. IMPLEMENTATION OF MATRIX CONVERTER FOR WECS
V. CONCLUSION DFIG for both topologies using back to back converter and the matrix converter operated in generating mode for the wide range of the wind velocity. Stator current stability, stator voltage and machine torque for both cases have been compared. It is concluded that system takes three times less time to stabilize when matrix converter is used in comparison to back to back converter. Torque quality and voltage stability is better in matrix converter as compared to back to back fed DFIG. Hence, matrix converter is more suitable for application in the wind energy conversion system which is getting advanced day by day using advanced power electronics.
